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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing a fluorine-containing fluorosulfonylalkyl vinyl ether in an 
industrially advantageous way at a low cost, simply and in a good yield. 

SOLUTION: This method for producing the fluorine-containing fluorosulfonylalkyl vinyl ether expressed by the formula: 
CF2=CFO(CF2CF(CF3)0)nCF2CF2S02F [wherein, (n) is 0 or 1] is characterized by using water as a solvent, performing the 
reaction of a fluorine-containing chlorosulfonylalkyl vinyl ether expressed by the formula: CF2=CF0(CF2CF(CF3)0) 
nCF2CF2S02CI [wherein, (n) is the same as above] with a fluorinating agent expressed by the formula: MF(HF)m [wherein, M is 
an alkali metal: and (m) is 0-5]. 
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*«iSIi:LTfflV\ ffc^S : CF 2 = CFO (CF 2 CF (CF 3 ) 0) „ CF 2 CF 
2 S0 2 CI ( x£ + , nttOXIi 1 T'S?tl5t7 7l^nDX;l/*-*7* + 

^If-^x-xyl'^, M S : M F • (HF) m ( S 4> , M(±, 7**'J4IT«0. m 
tt0~5tfe5o ) T?S?h5 7y«{tfflkElS«*5CJ:*1*ifct5» ft ¥ S : CF 
2 =CFO (CF 2 CF (CF 3 ) O) n CF 2 CF 2 S0 2 F ( S 4* . n l± ± f 2 C H IT 



y vmitMtfs ± 12 ft ^ 5$ : M F • ( H F ) m {C 33 V> T > M K CD it ^ ^ R M N a <D 10 
ft £ % £ & & 6 ii tx ft '> & < tt-lT^5lSil tC IB « O M 7? }£ = 



W # JR l X(i 2<D»ffiC ioTt7 7l7;l/^nx;l/*-;l/7;^;Hi-;l/x-r;V?:S 
itbfc^. »6*lfc*»»tJia»6ft:M : C F 2 - C F O (CF 2 CF (CF 3 ) O) n 
CF 2 CF 2 S0 3 M ( S <f , nttOXli 1 tSO, Mti7;l/* 'J^lT'SS) T « £ tl 
£> * V g? £ lei lR L . C n*i&mit^T <f¥j£ ■■ CF 2 = CFO (CF 2 CF (CF 
3 ) O) n CF 2 CF 2 S0 2 C 1 ( S > n & ± f 2 K m U ) TS*ns^7>v^^aa 

1 X a 2 12 «c <D 8 Si 73 & . 

iftwvmwfrmwi 20 
[0001] 

* fg B£ & , t7 7t7;l/tax;P^-;l/7^ + /l'ez;n-f;l/©IIIAStlltl>c 

[ 0 0 0 2 ] 

c te * <o & « ] 

ftfS: CF 2 = CFO (CF 2 CF (CF 3 ) O) n CF 2 CF 2 S0 2 F (St, n 
(iOXii 1 -z? & 3 ) T'I^n5t7 7i7;!/*nx;l/*-;l'7;l/*;l/if-;l/x-f;Ki, 

[ 0 0 0 3 ] 

IS # 7 y lit 7 )V * a X )V * ;P 7 >l * )V £ — H\< x — 7- 1\> ^ <D X ;b * - ;U fcf ^ ;U x. — f )\> <D 30 

m&Jsm t lt a , bi *. wr , ^**7y^n7aifuy* + -vK*FcocF 2 so 2 f 

K ft Ua S ■& ft , f# Si ti f: 1 7 n >J KRf #*»#)St«SSj!l , tt6hTV^5 ( T IB # ff 
£$K 1 *&) c L*>L4tf5, COSSTB, A^t7;Vtn7nl!l/yt + -> 2» 
?W±f*ftlL/£t>©*»6fi, CF 2 =CFO (CF 2 CF (CF 3 ) O) „ CF 2 CF 2 
S0 2 FT*S?n5X;l/*t:-;l/x-f ;l/^f#« ctttnllTiStf, A + t7;^n7 
a \L U > si- * F % 1 »?(*iPLfct>036i»6f±, TIBS 

[ 0 0 0 4 ] 

[ft 1 ] 



[ 0 0 0 5 ] 

T'g^nSift*tf±4fi)cit Ltit, ft^SC F 2 = CFOCF 2 CF 2 S0 2 Ff 
S^nSt7 7i7;V*nX;l/*z;l/7;l'*;Hix;l/x-f;l'*lii:A,ifS§ C ttfT'Z 
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Zfc. FCOCF ( C F 3 ) OCF 2 C F 2 S0 2 F*JS»i:UTffl^, ^ <DM{tW 
[ 0 0 0 7 ] 
lit 2 ] 




[ 0 0 0 8 ] 

* T& JiSc L fc & > CH 3 ONa^l^tW^TCF 2 = CFOCF 2 CF 2 S0 3 Na 
H> •€■ <D ^ , ^IfflOS O s N al^SilkLTC F 2 = CFOCF 2 CF 2 S0 2 C 1 
tL, Mtc, 77«ftLTS0 2 FliCg^tSSafeto^ntV^I, ( T f £ # sf £ 2 # 
M ) . CCKEI«hTl>?7!y*fl:liB, git LTX**7>?ffil\ 7 -y X ft 80 

\,>2>rclsb, SIS* C»»LT4 CfcC F 2 = CFOCF 2 CF 2 S0 3 NafcifOfta&fig 

# ^ > *K£J8#©NaF, ll£lSKT««N a C 1 fcOdlffHif* 0 , X ;l/ * ^ > 

fcH{*©w»j8#*®iRT*is c<Dfc&, commit, x si a*j m 

« »i ffl « T? & 9 , CSfci^flltfeS. 

[ 0 0 0 9 ] 

^ <D ffi , t7'y|Xyl/*yS^n'J KC77*fk*Si: - 7 ;b * a 7 )V * )V 

a^flr-T -5 {t&VB-U & % C 8 F, 7 S0 2 Cl^rJg^fc-r^^^-fcti. K F ffl ^ T 7 >y 
iSfttS C hCfc D C 8 F, 7 S0 2 FtfffStlSCttfieStlTl^ (TE^WffF*: 

= H «: if * » « 4: LTffl^iC *«*SJS3Rjb<K8«rT?#5**JS«t4: L 

« ^ K « , 1 0 0fe7'y*ftLTt), C 8 F , 7 S0 2 F©lR*tt2 5%gfiK:>flff 
r , X 21 (ft H SS ft fc t± ^ M T* <fc 3 » 
[0010] 

[WttXiK l ] 

3S B «F SF 1 , 034, 1 9 7 1§ 

[001 1 ] 

[*J WXSK 2 ] 
*I!tlFS 3, 560, 5 6 8 ^ 

[00 1 2 ] 

[ # tt If £ SK l ] 

S. Benefice— Malouet, H. Blancou, R. Teiss 
edre and A. Commeyras, J. Fluorine Chem. 

31 (1986) 319-332 
[001 3 ] 

[ fg W m & L £ 5 fctSRI] 
*fgBJ§«> ±ELftS«i:I#T4*lift6<0T?»t), * © ± ft B « tt , # 7 -y Si 7 * 
DX;l/*^;l/7;l/^/l'er.;l/i-f^*, X g£ W K W f ij * 7? i£ 1? S AS K , U *^ fe ffi Ulc iR 
^a<SiiT-#S73a*«l«-r5c;i:T-fe5o 

[001 4 ] 

ibmz mm? % ratxD^mi 

» CF 2 =CFO (CF 2 CF ( C F 3 ) O) n CF 2 CF 2 S0 2 C1 (S^, nliO 

X « l Tf tb 5 ) T*S?ti5t7^^DD7;l/$-;l'7;l/*)H;-;H-f*?|l)gI8 
ttSl&Cli, ?K # - » »fcLT:7vJIS{fc;SiJi:EfS£-«:*£:i:fc:<fc9, # 7 -y iil 7 ;t/ * n 
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X )V * - Jl 7 )V * ;l/ tf x ;l/ x - 7- ;l> * iff iR ^ T* f# £> C t W X * , flf fS * St it * & (C <fc t> X 
, ffi n X h X L t IK 3* & < -g- 7 v m 7 )V * d x ;l/ # x ;V 7 jV ^ ;Hf — ;U x - f Z m it 

[0015] 

IP % , * 5§ (ft f± , T IB © # 7 y US 7 Jl * a X )V * x /!✓ 7 ;l/ * ;1/ tT - ;l/ x - x /KD « ifi 7? ffi 

1. **»«fcLT/BW ft 3* it : CF 2 = CFO (CF 2 CF (CF 3 ) O) „ CF 
2 CF 2 SO z C 1 ( 5£ 4> , nliOXli 1 T'S5) t'i^iaS t7 P a 

7;l/^;Hix;H-f;l/*, f 1 3* 5& : M F • (HF) m ( 31 f » M ti , 7;MU41T$ 
0> rali0~5f$5. ) T'g?n5 7 7lHbii:SJS^^S ct^#Sii:t§, ft ^ 10 

:CF 2 =CFO (CF 2 CF (CF 3 ) O) „ CF 2 CF 2 S0 2 F ( j£ , n It ± I 2 

2 . 7 y iH ft SI , ± IS ft ^ S : M F • ( H F ) m t ^ T , M K <D ft & m R Zf M 
NaOfb fr6»*fft;fc<J>a< tt.-lfS5J:B«l CEtOSlSS. 

3 . ± 12 S 1 X it 2 CD 7j ffi IC <£ o T 7 -y M 7 )\> * n X ;U * x )l 7 >l * )l> If — /I/ x — -r 
;]/ * » it U ft « , »&ftfc*»«JSa*6fl:¥5£: CF 2 = CFO (CF 2 CF (CF 3 ) 
O) „ CF 2 CF 2 S0 3 M ( 5$ > nliOXIi 1 M It 7 to tl U & JR T* & & ) T' 
iSn^X;b*>iI^|BllRL, Ctl^ifiiftLTftf S : CF 2 =CFO (CF 2 CF 

( C F 3 ) O ) n CF 2 CF 2 S0 2 CI (S(f, n J4 ± K IT ) t8Jtl5t77* 
^D07,;l/*r;l/7il/*;l/^;H-f;Hi:I«U g» t L TIfJffl t 5 Ii^tO^ 20 

± 12 m 1 x t± 2 1 12 « 0 m it 73 & = 

[0016] 

$5CF Z = CFO (CF 2 CF (CF 3 ) O) „ CF 2 CF 2 S0 2 CI ( S H> % n tt 
OXIi 1 T-i^n3t7 7f^nn7;l/tvz;l/7;l/*;l/ex;H-f;l/*Ifli: 

LTBt\ C ft # ?k ?§ ^ ^ T' 7 y fit ft SO K Jfc £ ■£ T . CF 2 = CFO (CF 2 CF (C 
F 3 ) O) n CF 2 CF 2 S0 2 F ( 5£ * > n t± ± 12 {C C ) fSJ tl5t7 y|7^^ 
D X ;l/ * x ;l/ 7 ;!/ * ;Hf x ;l/ x - 7 ;l/ i: "T 5 7j ffi T? *5 S . 

[0017] 30 

Jg»fcLTfflV*{t3*a;: CF 2 = CFO (CF 2 CF (CF 3 ) O) „ CF 2 CF 2 S 
O 2 C 1 ( 3£ ff , n 14 ± E IE n t ) T* a * ft # 7 -y M * n D X >V * x ;U 7 )l< * )l> tf x /I/ 
I-f;VOrtl?n = OlOft WAtfJKSUfff^a, 5 6 0, 5 6 8^^fg{Cf2«© 
73 ffi K «fe t» , i v aiSOF COC F (CF 3 ) OCF 2 CF 2 S0 2 F^JgS^^LTffl^^ 
, : t<Dm<kfo*&f£Lrcik, CH 3 ONa*ffl^TIl?tTCF 2 = CFOCF 2 CF 
2 S0 3 NatL, ^ <D %l , *«OS0 3 N a I*i«<tf « C fct J: oTff S C ii'-p 
# 3 c <:07jST#?.n5t7yii'nDX;l/*z;l/7;l'*;l'ex;H-f;Hi, # H , 
mm Lfc fe O^rffiffl L T t, <t < . flg^fi, ±EE*S"P«^*-»fcaSlSiB^ft**OS* 

[0018] 40 

*&w*&vit, mmt LZTkttm^z c ttf&m-z&Zo Jkumatt m^x . ±12 

Lft#7'vi^nDX;l/*x;P7;l/*;Hf-;H-r;l/^7 •yifkffltSBStl.i: tl: 
it>T, iff v *E ft * T? , aS?tta<B«i:-r5$7yJlS7;l'3i-ax;b*x;i/7;b*;Hf=. 
;b x - t- ;P * m 2> £ t T* t 5 . 
[001 9 ] 

7k © ffi ffl B Jc o ^ X it . micmfetoXltlt < , 7 y « ft JW ^ - fc ® m Tb m ft J $ X # 5 ffl 
"Z? 25 ft f£ ■£ V"> o il S , S7 7l^DD7;l/*r.;i-7;i' + ;i/e-;l/x-fyi/ l o o fi * gp {c 
«LT« io~5 0 0««a5@jgi:-rftt£<fcv^ <) 

[ 0 0 2 0 ] 

7 y MitM b Ltli, f t ¥ S : M F • ( H F ) m ( i£ <P , Mtt, 7 /I/ * 'J & JR t? J3 •? , m 50 



(5) 



JP 2004-244401 A 2004. 9. 2 



(i 0 ~ 5 T* S 5 , ) TSJtlSft^ft^fflV^CitfTtSo 7 v Mitffl h LTIi, ±12 
ft* (C *3 V> T s M ft K © it & m X It M ft N a © ft & ® T* & § T >l> ti U & Jg 7 y it $>3 , 6£ 

c i: f f 5 0 

[ 0 0 2 1 ] 

7 * it M © m FS M It s m ft , # 7 >y m ? n d X ;!/ * n ;l, 7 )V * >V \£ ^1 ;l/ x - t- ;b 1 * /I/ 
(cttLTO. 5-1 Ot;l'gSi:tti«a<, 1 ~ 5 t;l/g« tt5 c ttfgj Ll\ 
[ 0 0 2 2 ] 

* is m © m m -ft m v it , m k , * s k i; t , * © m © m ta m % an * s c a » -v % %> . c 

^ ;l/ X ;l/ * * ~> F , ^^**;K75F§*«S5MM«, Mxlf, C 6 H s C H 2 N 

( c h 3 ) 3 • c i © «fc •? &0«67 >^e — ^7 L.m. mm***-* i±mm. m 

* tf , 1 8-*59>-60J:ift8tti-f «I^5 C k*T* 5. C ft 6 © ?3s 
[ 0 0 2 3 ] 

ss Jm m © m m m it . *te*r«»8Efc:o^Ttt, ssi:t«t7 7*>0Dx^*;*7/p 

+ Alfr;H-T*l 0 Ofi*»K»LT, 1 -5 0 fiiSlSk t 5 C i »S 
[ 0 0 2 4 ] 

-7^1/1 0 0fi«»fcifLT\ 0. 1-1 OfiiSiSfcfiCfctfffSL^, 
[ 0 0 2 5 ] 

*ttO-«HTIi, SlSfigi 0- 2 0 0 181, !fH<lil 5 - l ootiStf 
ft t£ <£ i^ „ S £ £E *i lc o v> T «: , SE, ^ M J± , in E © i/> -f ft T* t> J; ^ ft , * « JE i: f -5 
Cfcft^SLVoSJSl^lBtt, a«x 0. 5-2 4BJP^81T*6«„ 
[ 0 0 2 6 ] 

KiO^SlCioT^ fb 3* 5$ : CF 2 =CFO (CF 2 CF (CF 3 ) O) „ CF 2 CF 

2 S O 2 F ( S „ n ti ± 12 t |H| D ) T' g ^ tl § t 7 7 I 7 ;b t D X ;l/ * z ;l/ 7 ;1/ 4^ ;Hf 

[ 0 0 2 7 ] 

tiSftfcffl ft li, - ® (C # & -f 3 „ T » , ±l2fb¥5tT'S^ft^#7-y^7;b^D 
7. Jl * - fry )l * Jl> \± - >m- 7- J\/ t ft 9 , M m , ^^A^DVh^^^-f-fti:©^^] 

[ 0 0 2 8 ] 

coitcLTf & nst7 7*7yl/*D7s;l/*z;i/7;l'*;Hf-;U-f ;Hi, J8S » H Jte 
[ 0 0 2 9 ] 

* fc , *f§B^73?*^<fc- 3 T#P.ft5z:illC^^b7c^j«©F , 3 1?. ± S « , ± K ft 3* 5$ T? * 

snst77f 7;i/tD7x;i/*^;i/7;i/*^er;n-f/vtfip*^ijnTf ensx 

/I/ * > » * (CF 2 =CFO (CF 2 CF (CF 3 ) 0) „ CF 2 CF 2 S0 3 M (Stf 
, nlJOXli 1 Mli7;l/*UtlT*5) ) ^MF, M C \ % Z % S ts 7kmffi. t 

& 3 <, c©«ft±Hrg^A>p,^x;i/^>i^^i:, h 2 o , mfr(/mc l i: £ # g(£ L , 
6ftfc;oU*:/tt**afc|©#&-?ttJR{b-r5CfcfcJ:o'E\ *«lB7?j£OIBC*4-e»Sfb 
: C F 2 = C F O (CF 2 CF (C F 3 ) 0) n CF Z CF 2 S0 2 CI ( S * . n 
« ± 12 K IH tJ ) T*ifti§g7 7l?nDX;l/*^;l/7;l'tiHf^;H-f;H: LTSfJ 

[ 0 0 3 0 ] 

J:l*6^**y|S (CF 2 = CFO (CF 2 CF (CF 3 ) O) n CF 2 CF 2 SO 

3 m) ttftM-f%?5&tLTit. '£ *d © 7a a * iifi:® m t ft if m < » w * ar , ±«®?S4' 
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[ 0 0 3 1 ] 

(CP 2 = CFO (CF 2 CF ( C F 3 ) O) „ CF 2 CF 2 S0 3 M) 

&mmit? zism t lt it. mm. itftit ltp c 1 5 * m ^ z is £ z m & z 

[ 0 0 3 2 ] 

d ©#& v-m*mm? % t , *nsftjWT«spc 1 5 ©#&»«:> ifiT-65x^*> 

ggig (CF 2 =CFO (CF 2 CF (CF 3 ) 0) n CF 2 CF 2 S0 3 M) ft L T , 
1-1 0B*;Hfitt5CktfTt5. £jSE73fi*SiJE, MJE, *p © v» -f ft T* t, «fc 
V o fiJ6Ifili0~2 OOttStfjfS L<, S JS * i)P 38 £ 3 ft i6 , K JS © it ?f t: i: 
feKi^CiiP^LTl^Tt. S^LfcC F 2 = CFO (CF 2 CF (CF 3 ) O) 

„ CF 2 CF 2 S0 2 CI ( j£ >f , n « ± IB K HOU ) ?• S £ ft 5 ^ 7 -y iSI * a n X ^ * 
/I/ 7 ;1/ * n ;b x - =r jl © ft gt -ft j£ fi , gfS^^tfttf 5It7 7l^nnx;l/*z;i/ 

[ 0 0 3 3 ] 

f fe, iliaLft*I»ffg 3, 5 6 0, 5 6 8 §»«lLE*0*ffili:J:oTff5n5#7 
•yl^PDX;l/*^^7;H;Hfx;H-f;l/ (CF 2 = CFOCF 2 CF 2 so 2 c 1 
) Z*ftWJ5&<DW>m£t zm&te ^#H#ffMcl2«c£ ftfcSlig7ji£ ©i&pplglcfc 
V> T , liftfrSf etiSCFj = CFOCF 2 CF 2 S0 3 N a , N a F^Jf^^trji 
*fc, ±EL/cX;l/*ylJg (CF 2 = CFOCF 2 CF 2 S0 3 M) **5&±mi% 
ig^iSt!.;: i:^< f of f Sinb, f - © « , 8 * B ft If © # ffi fc fl£ ^ t , & it ft £ j£ 

£ C i; & < , fUflfTSC AT m £ £ 5 jft T* * fij T & 3 „ 

[ 0 0 3 4 ] 
[M©#j|g] 

^T*Kjg-T5 C i: T* £ 3 „ 
[ 0 0 3 5 ] 

J; , # « SB # i£ & , t#6ftS£j*ftr©rtT, # ffl & 10 £ £ J# £ § ^ fc # flj ffl £ 3 

k * t t, , # # ic jlm m k # w a * a r- 35 5 . 

[ 0 0 3 6 ] 
[H8S0IJ] 

si t . « * * tf* t # #§ h t p ffl tc i# h£ -r 3 0 

[ 0 0 3 7 ] 
1 

25mi©3op77xni:ifff, jb w- s ii s , *ees»»e*B[»)^w, ?j< 5 . 0 

g.KF 4. 2 g< RlfCF 2 = CFOCF z CF 2 S0 2 C I 1 0 . 5 g £ tt A, 

. -»^6&*SJS»»*fffe, t)S«i*riici(«»iL, i^nfttil^^fx^a 
^h^77^-rtS^*iiT£iLfci:i:3, cf 2 = cfocf 2 cf 2 so 2 c ite 

7 9 %, MiRm 92%T'CF 2 =CFOCF 2 CF 2 S0 2 F # £ J« LTt^Cttf 

t) O o 

[ 0 0 3 8 ] 

£ fc, f# £ ftfczkfi * 1 9 F NMRrtS^^ST'tiLfttC^, K F x KC 1 © ftfi fC 
CF 2 =CFOCF 2 CF 2 S0 3 K A'lK^ 3 %T, CF 3 CHFOCF 2 CF 2 SO 

3 k tfmmm 2 % -?m z tire c £ tfwmr* it tc 0 cf 2 =cfocf 2 cf 2 so 2 f© 
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l9 F NMR (CC14, C F C 1 3 ) S 45.36 ( - S O 2 F_) . - 
84.04 ( - O C F_ 2 - ) , -112.38 ( - C F_ 2 S O 2 F - ) , -12 
0.61 ( C F 1 F 2 =CF-), -135. 49 (CF 1 F 2 = C F - ) , - 
135. 49 (CF'F 2 =C F_- ) 
#*0J 1 

5 y v h;KD40P77XDlcIjff, « fi tUS ii * * , 5S*-;^f3-*^U8 
IJnftIS8i*«S!t)0(t, * )\> * 5 V 1 . 86kg, NaF 1. 33kg. R tf C 
F 2 = CFOCF 2 CF 2 SO; C 1 3. 2 6 k g * tt ii /: „ lUfL&tfS&tSggfc 

*«m l , rtss 7t, ^s^swna5sa7 6 o c^p.ram^j^^'5^i6. iniiss 5 
t$T'©suj«i4ii6ft„ m % nrcM&mwi&favmtiiVBitnm 9 6 . 2 % <d c f 2 = c 

FOCF 2 CF 2 S0 2 F flRia 2 . 8kg ( 1R ^ 8 8 % ) V 25 r> tc „ 
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